disease concordance in twins when the zygosity of the twin pairs was not available in the data. I think that Marshall and Knox may have been somewhat incautious in the conclusions they drew from their results. For instance, they claimed that the results for infantile pyloric stenosis were incompatible with polygenic inheritance. But the model used was very different from the multifactorial (polygenic) model,2 and it is not possible to interpret the parameters of one model in terms of the other.
On applying the multifactorial model (see appendix) to the same data, I have found the results given in the 
Proportion of male (female) fertilised ova, f = 1-m.
Results from fitting the multifactorial model to the five datasets of (b) Parameters based on independent evidence. XI interpretable as X2 (6 df).
(c) Parameters close to those in (b), but giving a much reduced XI. X not strictly interpretable as having a X distribution, but note that the 5% critical value for X2 (6 df) is 12-6.
(d) Fitting of plausible parameter values was not attempted because even the best fit was very poor, as also for the MK model. According to reference 3, there were 176 like-sexed dizygotic twin pairs, 72 of unlike sex, and 104 monozygotic. Possibly the failure of both models stems from these proportions being very different from those expected.
(e) There are minor discrepancies between two of the datasets in 
Dr Marshall and Dr Knox reply
Hutchinson is quite right. We were rash to "disprove" all polygenic/multifactorial models. Indeed, we have difficulty in regarding such a pleomorphic proposition as a model at all, but rather as a general frame of reference within which all etiological studies are conducted. A proposition in such broad terms is incapable of disproof. We should have referred more specifically to an "additive" polygenic/multifactorial model-that is, one with "latent structure," in Hutchinson's terms. If there are differences between us we think that they hinge upon Popperian philosophy-that is, establishment of a fit between a model and the facts says only a little for the validity of the model, whereas a non-fit destroys it. We therefore feel unsympathetic towards a demonstrated fit between the data for IHPS and a polygenic/multifactorial model if another model (our own) implies a non-fit.
So far as the sensitivity of our model to parameter variations is concerned, we were unable to pursue this through analytical means, but did so through iterative fitting of different parameter values. So far as was possible within the space available, we indicated these limits in our tables and text in relation to the particular problems examined.
We accept that our model has a "latent structure"-that is, a set of premises on which the validity of its applications depend. In particular, we supposed the existence of both precleavage and postcleavage determining events, both of them necessary, the frequency of whose combination is the product of their individual frequencies. In circumstances where it could be shown that these premises were non-valid-as in the case of a genetic interaction between mother and fetus, for exampleour numerical conclusions would collapse. 
